We have observed the decay B + →D 0 K + , using 3.3 million BB pairs collected with the CLEO II detector at the Cornell Electron Storage Ring. We find the ratio of branching fractions R ≡ B(B + →D 0 K + )/B(B + →D 0 π + ) = * Permanent address: Lawrence Livermore National Laboratory, Livermore, CA 94551. † Permanent address: BINP, RU-630090 Novosibirsk, Russia. ‡ Permanent address: Yonsei University, Seoul 120-749, Korea. § Permanent address: Brookhaven National Laboratory, Upton, NY 11973. CLEO II is a general-purpose solenoidal magnet detector. The momenta of charged particles are measured in a tracking system, consisting of a 6-layer straw tube chamber, a 10-layer precision drift chamber, and a 51-layer main drift chamber, all operating inside a 1.5 T superconducting solenoid. The main drift chamber also provides measurements of the specific ionization, dE/dx, which we use for particle identification. Photons are detected in a 7800-CsI crystal electromagnetic calorimeter inside the magnet coil. Muons are identified using proportional counters placed at various depths in the magnet return iron.
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Typeset using REVT E X Several authors [1] have devised methods for measuring the phase γ ≈ arg(V * ub ) of the Cabibbo-Kobayashi-Maskawa (CKM) [2] unitarity triangle, using decays of the type B → DK. Comparison between these measurements and results from other B and K decays may be used to test the CKM model of CP violation. CP violation could be manifested in B → DK in the interference between ab →c and ab →ū amplitude (Figure 1) , detected when the D meson is observed in a final state accessible to both D 0 andD 0 .
The data used in this analysis were produced in e + e − annihilations at the Cornell Electron Storage Ring (CESR), and collected with the CLEO II detector [3] . The data consist of 3.1 fb −1 taken at the Υ(4S) resonance, containing approximately 3.3 million BB pairs. To study the continuum e + e − →background, we use 1.6 fb −1 of off-resonance data, taken 60 MeV below the Υ(4S) peak.
CLEO II is a general-purpose solenoidal magnet detector. The momenta of charged particles are measured in a tracking system, consisting of a 6-layer straw tube chamber, a 10-layer precision drift chamber, and a 51-layer main drift chamber, all operating inside a 1.5 T superconducting solenoid. The main drift chamber also provides measurements of the specific ionization, dE/dx, which we use for particle identification. Photons are detected in a 7800-CsI crystal electromagnetic calorimeter inside the magnet coil. Muons are identified using proportional counters placed at various depths in the magnet return iron.
We reconstructD 0 candidates in the decay modes
erence to the charge-conjugate state is implied). Pion and kaon candidate tracks are required to originate from the interaction point and satisfy criteria designed to reject spurious tracks.
Muons are rejected by requiring that the tracks stop in the first five interaction lengths of the muon chambers. Electrons are rejected using dE/dx and the ratio of the track momentum to the associated calorimeter shower energy. TheD 0 daughter tracks are required to have dE/dx consistent with their particle hypothesis to within three standard deviations (σ). In addition to the above variables, discrimination between signal and continuum background is obtained from cos θ B , where θ B is the angle between the B + candidate momentum and the beam axis, and by using a Fisher discriminant [4] . The Fisher discriminant is a linear combination, F ≡ 18.8% of the events have more than one B + candidate, reconstructed in any of the three modes, which satisfies the selection criteria. In such events we select the best candidate, defined to have the smallest The efficiency of signal events to pass all the requirements is 0.4412±0.0029 for the K + π − mode, 0.1688 ± 0.0016 for the K + π − π 0 mode, and 0.2186 ± 0.0024 for the
The efficiencies are determined using a detailed GEANT-based Monte Carlo simulation [8] , and the errors quoted are due to Monte Carlo statistics.
The number of data events that satisfy the selection criteria, N e , is 1221 in the K + π − mode, 5249 in the K + π − π 0 mode , and 7353 in the
The fraction of signal events in the data samples is found mode-by-mode using an unbinned maximum likelihood fit. We define the likelihood function
where P t (e) is the normalized probability density function (PDF) for events of type t, evaluated on event e, and f t is the fraction of such events in the data sample. The seven event types in the sum are 1) signal, 2) 
The dE/dx distributions of K ± , π ± are parameterized using a Gaussian distribution, whose parameters depend linearly on the track momentum. The parameterization is determined by studying pure samples of kaons and pions in data, tagged in the decay chain
The parameterization in the other variables is obtained from the off-resonance data for the continuum PDF's and from Monte Carlo for the BB PDF's.
The distribution of B
is parameterized using the sum of two three-dimensional Gaussians, which are rotated to account for correlations. For B →D * π + +D 0 ρ + events we use the sum of two Gaussians to parameterize the M bc and ∆E distributions, and a Gaussian plus a bifurcated Gaussian for the M(D) distribution. These distributions are essentially uncorrelated due to the requirement ∆E > −100 MeV. For BB events with a misreconstructedD 0 we use a third-order polynomial to parameterize the ∆E distribution, and a first-order polynomial plus a Gaussian for the M(D) distribution. The Gaussian is about three times broader than the M(D) resolution, and models the peaking which arises due to the selection of the best candidate in the event. The M bc distribution is parameterized using the Argus We use a first-order polynomial to parameterize the ∆E distribution of continuum events, and a first-order polynomial plus a Gaussian for their M(D) distribution. The Gaussian peaking is due both to realD 0 's and to the selection of the best candidate in the event. The M bc distribution is parameterized using an Argus function whose sharp edge is smeared by adding a bifurcated Gaussian to account for the beam energy spread. We use the function 1 − ξ cos 2 θ B to parameterize the cos θ B distributions, and bifurcated Gaussians for the F distributions.
The results of the maximum likelihood fits are summarized in Table I . Averaging over the three modes, we find R ≡ B(
This is consistent with the value (f K /f π ) 2 tan 2 θ c ≈ 0.07, expected from factorization, with a 2 ≪ a 1 [7] . The χ 2 of the average is 1. The statistical significance of the signal yield is determined from −2 ln L by fixing the number of signal events at zero and refitting the data.
Mode: The quality of the fit is illustrated in Figure 3a , showing projections of the data onto dE/dx and ∆E for events in the B + →D 0 K + region, defined by F < 1.6, We conduct several tests to verify the consistency of our result. The fit is run on off-resonance data and on Monte Carlo samples containing the expected distribution of background events with no signal. In both cases the signal yield is consistent with zero. We also fit the data without making use of F or dE/dx, and obtain results consistent with those of Table I , with increased errors. We find the branching fraction B(B + →D 0 π + ) = (4.82 ± 0.19 ± 0.31) × 10 −3 , in agreement with previous CLEO measurements [9] . The ratio between the B →D * π + +D 0 ρ + and B + →D 0 π + yields obtained from the fit is consistent with the measured branching fractions of these decays [10] . In addition, our B + →D 0 K + result is consistent with that of a simpler, though less sensitive method, used to analyze the same data [11] .
Many systematic errors cancel in the ratio R. We assess systematic errors due to our limited knowledge of the PDF's by varying all the PDF parameters by ±1 standard deviation in the basis in which they are uncorrelated, where the magnitude of a standard deviation is determined by the statistics in the data or Monte Carlo sample used to evaluate the PDF parameters. The systematic error in R due to Monte Carlo statistics is 0.0033. The error due to statistics in the data sample used to parameterize the dE/dx distributions is 0.0028, and the error due to statistics in the off-resonance data sample is 0.0017. We assign a systematic error of 0.0005 due to the uncertainty in the average beam energy, which we estimate to be ±0.16 MeV by using the peak of the M bc distribution of B + →D 0 π + events. The total systematic error is 0.0047.
In summary, we have observed the decay B + →D 0 K + and determined the ratio of branching fractions
Combining this result with the CLEO II measurement 
